Background: Acute venous thromboembolism (VTE) refers to deep venous thrombosis (DVT) of the extremities or pulmonary embolism (PE), or to both. Reliable imaging is not always available making a serologic diagnosis, or biomarker, highly desirable. Objective: This study aimed to examine the role of neutrophil-lymphocyte ratio (NLR), platelet-lymphocyte ratio (PLR), and mean platelet volume (MPV) in detection patients with acute VTE. How to cite this article: Farah R, Nseir W, Kagansky D, Khamisy-farah R. The role of neutrophil-lymphocyte ratio, and mean platelet volume in detecting patients with acute venous thromboembolism.
Methods:
A total of 327 patients with initial diagnosis of acute VTE who were admitted to Ziv hospital were evaluated. Of them, 272 patients with definitive diagnosis of VTE, and 55 patients without VTE were used as control group. Complete blood count (CBC), measurements of NLR, MPV, and PLR were determined at admission.
Results:
Patients with VTE were older than controls (62 ± 18.9 vs 55.4 ± 15.1 years, respectively, P = .03). Female gender was predominant in the two groups. In the study group, 178/272 (66%) had DVT, 84/272 (31%) had pulmonary embolism (PE), and the rest had DVT and PE. NLR, MPV, and PLR were found to be significantly elevated in acute VTE compared to control (P < .001, P = .008, P = .014, respectively). A ROC curve analysis of NLR and MPV for predicting acute VTE was performed which found a cut-off value of 5.3 for NLR, an area under curve of (0.67 (0.60-0.75), P < .001, with a sensitivity of 69% and specificity of 57%. and a cut-off value of 8.6 for MPV, an area under curve of (0.61 [0.53-0.68], P = .014, with a sensitivity of 52% and specificity of 67%. Multivariate logistic regression model found that NLR (OR 1.2, 95% CI [1.01-1.4], P = .041) and MPV (OR 1.5, 95%CI [1.07-2.12], P = .5) were associated with acute VTE.
Conclusions:
Neutrophil-lymphocyte ratio and MPV could be beneficial predictors for the early detection of potential acute VTE.
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| INTRODUC TI ON
Venous thromboembolism (VTE) encompasses deep venous thrombosis (DVT) and pulmonary embolism (PE). VTE causes cardiovascular death and disability. 1 The risk of PE-associated mortality and morbidity extends far beyond the acute phase of the disease. In earlier follow-up studies, as many as 30% of the patients died during a follow-up period of up to 3 years, and up to 50% of patients continued to complain of dyspnea and/or poor physical performance 6 months to 3 years after the index event. 2 It is declared that PE is the most preventable cause of death among hospitalized patients. high likelihood if score is 3 or greater. However, the D-dimer assay is not specific. Levels increase in patients with myocardial infarction, pneumonia, sepsis, cancer, and the postoperative state and those in the second or third trimester of pregnancy. Therefore, D-dimer rarely has a useful role among hospitalized patients, because levels are frequently elevated due to systemic illness. 1, 3 Adding markers is highly desirable. In recent years, more and more attention is given to the role of inflammatory markers in different diagnosis. [4] [5] [6] Few studies have been done about inflammatory factors in correlation to DVT and PE. These studies show clear correlation between some inflammatory factors as red blood cell distribution width (RDW), mean platelet volume (MPV), P-selectin, E-selectin, and DVT. [7] [8] [9] [10] While the traditional diagnosis of VTE relies on primarily imaging studies, a multimodality approach including serologic testing continues to evolve. Ongoing data support the use of molecular markers (biomarkers) that may not only aid in the diagnosis of VTE, but also predict recurrence risk and guide length and modality of treatment. 11 These biomarkers hold promise to both explain the pathogenesis of thrombosis and serve as useful markers for diagnostic purposes.
In this work, we will examine the correlation between DVT and selected inflammatory markers such as MPV, RDW, neutrophil-lymphocyte ratio (NLR), and platelet-lymphocyte ratio (PLR). We compared between the two groups those with VTE and the controls in term of age, gender, RDW, MPV, PLR, and NLR. analysis was performed to identify the sensitivity and specificity of the inflammatory markers for the prediction of VTE P < .05 was considered significant in all statistical analysis.
| MATERIAL AND ME THODS

| Statistical analysis
| RE SULTS
A total of 327 patients were enrolled in this retrospective study. There was a no significant difference in gender between the two groups. There was a significant difference in baseline characteristics between the study group and controls regarding the age, and patients with VTE were older than the controls (62 ± 18.9 years vs 55.4 ± 15.1 years, P = .003, respectively). In the acute VTE group, the median value of WBC, PLR NLR, and MPV was statistically significant and higher than the control group.
A ROC curve analysis of NLR and MPV for predicting acute VTE was performed which indicated a cut-off value of 5.3 for NLR, an area under curve of (0.67 [0.60-0.75], P < .001, with a sensitivity of 69% and specificity of 57%, and a cut-off value of 8.6 for MPV, an area under curve of (0.61 [0.53-0.68], P = .014, with a sensitivity of 52% and specificity of 67% (Figure 1 ).
Univariate analysis showed significant associations between WBC, NLR, and MPV and VTE. 
| D ISCUSS I ON
This retrospective, observational, cohort study showed that NLR and MPV could be beneficial predictors for the early detection of potential acute VTE.
The present study investigated the role of potential and simple inflammatory markers in detecting patients with acute VTE. We included hematological inflammatory markers such as MPV, PLR, RDW, and NLR. We showed a significance utility of NLR and MPV in predicting acute VTE.
The diagnosis of VTE is often difficult, and the D-dimer is useful only for excluding acute venous thromboembolism; it lacks the specificity necessary for diagnosis confirmation. Therefore, the search for additional diagnostic measures is essential. Recently, inflammatory markers such as MPV, PLR, RDW, and NLR were used as predictors for diverse diseases. 12, 13 Neutrophil-lymphocyte ratio is accessible, cheap, and easy calculated. The importance of this inflammatory marker is related to the pathophysiological mechanism of inflammation and prothrombotic factors, which is characterized by an increased number of circulating leukocytes and cytokines. 14 redistribution in the lymphatic system, with accelerated apoptosis. 15 The predictive role of NLR has been evaluated in patients with infections, cancers, cardiovascular diseases, or intestinal inflammatory diseases. We consider that NLR will be a useful prognostic marker in patients with VTE.
Mean platelet volume is another inflammatory marker, which has gained importance in patients with lung, pancreatic cancer. 16, 17 One of the key factors for VTE development is the platelet's contribution to the clot formation. 18 The MPV, among other markers related to platelet functions and platelet number, is one of the most commonly available hematological parameters. There is evidence that MPV is a surrogate of platelet turnover, because larger platelets are younger and more reactive compared to their counterparts and the association between increased MPV with VTE and cardiovascular risks has been well established. 19, 20 In our study, we found that MPV might help in predicting the acute VTE event.
The potential limitations in this study include its retrospective nature, performance in a single center, and many exclusion criteria.
| CON CLUS IONS
Our study showed that NLR and MPV are significant predictors of acute VTE. Larger, prospective studies are needed in order to confirm these results.
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